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(54) PHOTOELECTRIC ENCODER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photoelectric 
encoder whose resolution is enhanced and which 
suppresses a drop in the S/N ratio of a detection signal. 
SOLUTION: Slits 12 are bored and formed in a moving 
body 11 at an arrangement pitch of P. In addition, four 
photodiodes 13a to 13d in a width of (1/2)P are arranged 
at a pitch of (3/4)P (at an electrical angle of 270* ). 
Thereby, an interval of (1/4)P is installed between the ^ 
respective photodiodes 13a to 13d. As a result, when P 
is set at 70.5 p.m, every width of the photodiodes 13a to 
13d is set at 35.25 (im, and every interval between the 
photodiodes 13a to 13d becomes 17.62 [im. 
Consequently, a sufficient interval can be formed 
between the respective photodiodes 13a to 13d, and the 
influence of a cross talk between adjacent separate 
channel signals can be reduced. As a result, the 
resolution of this photoelectric encoder can be 
enhanced, and a drop in the S/N ratio of the detection 
signal can be suppressed. 
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"|iiS:*-r-2)4t5G)7;t K^^-f :^-h'i&. nSriECDB^t 
UT. ±i3;^'J hOi25iJtr<y 3/4) n 10 

u T«i fig n T t » s c i: * t -r S >£m X > a — 
J; O^^ffi** bT S r t t fSitmSx > 13 — 

y. 

iCX>3 — yjCiJt^T, 20 
T*5 0> 

X>3-5'. 

[^*^ 4 ] m^i^m 1 TiMsg*:^ 3 <o{sjni)^—z> {caa 

-f :t- K$:S3gbfc^: t^r#mi:■r■S)5tm^CX>a- 
3^. 

[111*^5] li«:B4trg2«©7tm^x>n-y{c;fe 

micx>3-^^, 

m^me] s»*JS5(ci2e©5tmiCx>a-:s^(ct> to 

-HT-5^H^fe'c:t<&^#g^^:-r^7tm^cx>3-y. 
tiT«fl6$nT«r^-5c:i*1#®fr«)7t«iCx>n- so 
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y. 

[«*«8] iS^«17iMW*]«3Wf5in*^-c){C|B 
«<?55t«SCx>rj-ytc*v>T. 

;^m^sx > n -y(f ^tc^^-r ^>it«s^&«^fc c t 

;i t * 4$fS <>: T -5 3t fli X > =3 - y . 

n L- T^^«;»::ES S nx «ri s c t S^Si -5 ?t«^x 
[»*aiO] i»*3S8fctBiE©3t«S;x>zi-yfc 

ilB^Tty-f KOD^flfiitCiJtj-^JtlB^Jty'r^t- 
[0 0 0 1 ] 

■rs3te«^x>n-ytcgi-r-5. 

[0 0 0 2] 

^SSS:iES5-rs J: -5 {C^fii)$-Br*^l|JCX>3-y*ig| 
[0 0 0 3] m^\t. t^3}tro^m^x>rJ-y«7)ggB^ 

*-r. ^ifi;^(^ic-^©tf->5^p-c^gg^n/c(i/2) 

PWHroX'J h 2 a. 2 b. -S:*•r'5^1!)^*lS:^^ 

^^)mm-t^--:f5. ^mwi(Di^z.om\z\t^%m=f-i)^ 
BBS^nxvi^. -euT, ±iBS!7t^^*^e.o7t7!>Jxu 

«y h 2 SaigbTigBSJiesfl^X^ltil^nsic^ 
[0 0 0 4] ±fB^3tjg^i: UTtt, mi^\^<Dm^^ 

m\>^x%m^i-D\ziyX\,^^. c:nic?^bT. ±iBS3t 

»C. BS(l/4) PO^S^Wf^ 4 oro:7:t Ky-frt-K 
3a~3d^, (1/4) PCDEjnjtr-y^^T;^';-^ h2(7>gB 

hy-r^r- K?t(3a, 3c ; 3b. 3A)t''ib<D\ht} 

«^«itij{g(Ei^-e-r)tcA;'3^ti. it««$nT^ffi*s 

9 0gS7a^ai;'3fi^7>«^B£$n-5. 
[0 0 0 5] 
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-rUt?-^. X 'J K 2 «gami6HC. 7.U>>h2 
®E3flJt!^y5"P© 1/4(7) If «y5"TIS(l/4) PODtl** 
-r-540®:7=i- h^S^-f :f-H3a~3d^BBgbT(.i-5. 

[0 0 0 6] Lfc*<c.T. ±^mmr^yyth^^-f^- 

K3a. 3bFBl{r«. M:7* h y-f ^- K 3 a. 3broFa1S:|2: 

hy-f^-H 3 »*i«SIS«HC( 1/4) 10 

[0 0 0 7J i:Ci;5T, 7'U >^<?D91=?::5'-f = >i/;^tB 

roX'J f h2©lf.yg^*S7 0. 5 tfmSSt^tO. 7* h 

y-1':^-K3(7)*iHlSge±^l 7. 6 Mmi^if^. "to^m 

m-r^rcitbcDy^t hy-f:ir-]^3<D^mmm^i 2. e 

»^SCt^-r<;tcO, «iai(t^®S/Ntt:©i£Ttc-r);S: 

[0008] cKDcttt, ±m<D^^tjimmmniii±s& 
iM^(D&m!^\±mm.<DA^y=^iz±^ < i^sf -sodt^ 
[0 0 0 9] -lE-c-c-, cw^Hjroa&tjfj, ^mmff)i^± 

[0 0 10] 

Bif^iiBco 2 ^(D}iy^-vwii^i$nfcmmw(Dmmnzf^yt 
m^a. c<D^mmmmzm-^\^->x±^^mi^<o^mm 

±bSXU h®i2^Jtf-y5^(0 l/2(Oti$:Wr-5 4r)05 40 
h roga^J f ( 3 / 4 ) n figTfe -5 Rlf ^ga?lj fcf -y 

[0 0 11] ±i5e?/5K{Cctn«, ^mt^<D7.oy h®E 

^-HOtii;IJ^IC(l/2) PT-^oTI^CB^r-fr-r 
•5. ifc, (1/2) P©eS-*r-5±l27:*- h^^-f:*- 
KA«(3/4) n PWiSJ^Jtf-y^TE^J^n^fcie). 
Lfc7* Hy'f^-HPBltCtt(l/4) P|Jt±©^H**T SO 
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±127. u y h<D^i,zm-^i.tziKmT'mmy * hy-f^- 
}^m\z+^uriimAmiBSLi^tix. mi$kLrzm^r>^)v 

i^mm(n\t^±.fimin. ±.my*vy-(iir-\^\z^^i^ 
mm^(o s/Njt*i|p]±$n-&<D-c*.5. 
CO 0 1 2] Sfc. c:©!«?gro5t«S:x>3-^'tt. ± 

n-tm\zf^rziif)m-^L,\>K 

[0 0 13] ±ge«|fiEtCc):n«. ±IB4 0©7* h^-f 

CO 0 1 4] C©5!Bjro^||^x>3-^^«. ± 

IE§7t^gS-±iB4 0<D7* hy'r:4--KT^t-57* h 

S-7:t h^-f y(Ci5l,5T> ±8H7 U h*^ 

[0 0 1 5] ±lBffi/«;lc<i;ntf, hy^f ^- Ky 

y-f -t- \'<Dmtim±\,tmm.^mz^r>x-s.\t^\zmf^^ 
■5r&i±7><Ssn-5). 

[0 0 16] ClC75^gg«D5tm5ECX>r]-y«, ± 

my:* hy-f^t-Ktus^^^n^cuiy 5 hy-r 

[0 0 17] ±ffi^fi)o{CJ;ntf. ±tB«lffi{s^(c^*bT 

[0 0 18] ^i©^Bj(^^iiicx>3-y«, ± 

- KOPbIJC, ±tB7;i- hy-f;=i— KttlSigg^tli^tiy 
5-7 J^ hy<:t-HS:l3S-rsrt*SM*bi,i. 
[0 0 19] ±f2^figtcj;tltf. ^y^ 
tC|5IfeM-rc<i:7i<ys-7* hy-f:^- 
•5. C'pLT. ±SB«lffi«^©S/NH:©M/j:-5[6)±75i 

[0 0 2 0] Sfe. c:®S!?gw^miCx>a-yt±. ± 

^J^ci5^^•^iliBlJ^©^1.^8!I^c. ±gB7* hy-f Kili 
s^$n;iciiy5-7^ hy-f^t-KSrSBsuT. ±ie 

hy'f:t-KcD^fflS:±fBy5-7* hy-f^- 

[0 0 2 1 ] ±IE«lf£Jc:<fcntf. ±IB#7;t hy-1':t- 
H(7>^H7!>i±lBy5-7:i- hy'f:^-FTfl5JBSnT, 

±ia«i tb«^<o s /N tfc® Mi^£ -5 i^±;&«ia e. 

[0 0 2 2] ^tL, ^©%ig®JtS5Cx>:3-ytt. ± 
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[0 0 2 3] ±f2«j«;JCj:n«, ±IB^^-7:t h^^ 

[0 0 2 4] sfc, c(Dmm(D^m^:si>zi-y\t. ± 

[0 0 2 5] ±t3#ffiictCctn«, €rit&^\Z^^X. K 10 

[0 0 2 6] ^fc. :io^?^c^7tm^x>3-^t^. ± 
[0 0 2 7 ] _bia^^j-i:n«. ^m.(Dm^^&^^\z 

[0 0 2 8] ^fc. Cl(^%B^cr)7tm^X>a-:$^^i. ± 

CD3tftll±tC:fefrt ^ ±fB%3te5^< :t- K ^ :7 :r h ^^-i- 

K <h CO PpI tCgS^ $ nfc 3 U ;?c - 7^ ^ > 1^ >XT«^ST 

[0 0 2 9] ±tB«^JrJ:n«. nUp^-7"-<>i^l/> 

LfcT&^oT. -hiB^3t^'i':t-Ki::7:t ^^$^-r:^- 
H^(?5ra^c4Dt^^±lB:^M*o^4g^^fttCcfc•5S7t^H^J-\ 30 

[0 0 3 0] 

[0 0 3 1 ] 1 1 \z\t.. ^W)-:^^\z-'^(Dm,m\i 

1 3a-- 1 3d;:>^*iHM$nTV^^o C CD 4 O CD :7 h y-f 
3a-l 3^(D^^\^(\ / 2) P<D<i$:WU, ^ 

fflftflei icD«igStc:«oT(3/4) P(r>\±v^m%n2 7 
OS) TSSS^tlTli^o &:7;t hy-f:t- K 1 Sa-'l 
3d(i. ±.m(Dz:t<^-''=^m^'5^y':f}L\z^^m%m 

\z^&m'^nr:L^m.x^^'^tlx\^^^. ^lt. S2tc:3^ 
X. ^y^vy-iz^-Yi^^t. 2 7om(Di^mm^^ 

't^^^i&i)tm(D^mm,&mi 4a. l 4b. l 4c. l 4d 50 
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^Ihti't^CDX&^o 
[0 0 3 2] ±IB:7:t h:$^-f:t-K 1 3 a- 1 3d*^e>ai 

tj^n^^iK:mm<D^^\t. m^ism7ri^-r)\z^-DX 

i^^^ti. EI3 (C**rJ:3tC. I S 0 mcoivLm^^^f 
^TtmSftl 4a(A+) <h7tmffil 4c(A-). ^Dcfc^^ 7t 
mgftl 4b(B-) 4d(B+)*^ ^ilzU-DXtt 

«Sl 5 a. 1 5bJc:A:t?^nTSA:;^{i^<DU^;!.*tjt 

[0 0 3 3] ^<0^^. Ei3Jc:*-r«fcf>{C, ±tB7femSK 
14a. 14b. 14c. 1 46{zmrS\r^X. JgJ^&T^^m 
^ 9 0 S ( ( 1 /4) P) (DiyLmm^mt^ 2 -:>(Dlhttm^ 

VGA. voBT^nf^n, c<D!i}:^{i^voA. vobcd/i^t:!^^ 

^i3!j<*l l<D^16iiS;f!?^l#?>n. ai:^m^VoA. VoBCD 
-;&*C*f-r^ffi:&CDffiffi(Dii^5^jin;&^eg^l!ifls:i icd:^ 

a-l 3d*^e>cDJ£m«tSrt@«l>iL. Jtlsigg 1 5 a. 1 5btc 

<i:'Dxmmmz^m't^fi.i^^mm\t. ^'j^w-s - 1 6 

4 2 8^i>$6{c:F^^^nTVi^o 

[0 0 3 4] CCOcte^tC. *:ilSg(DJ^tetC4ol^Tti. ± 
IB^Kifls:! 1 tC^|g$n;tXU h 1 2 cdE^U fc: ^y 5^P 
(c*tbT(l/2) POiti^^i*-r'5 4-:::)(D:7;*- K5^-f 

Kl3a-'13d^. (3/4) P(Dtf^y^(m^:^2 7 0 

1 Sa-l 3dcora(cJ^(l/4) '?<r>f^m^WL\^^z.t.ifi 

[0 0 3 5] ±IBX'J ^ h 1 2(D\iv^^l 

0. 5 xiint-r^<h. X«J h 1 243J:tJC:7;i- K^-T^- 
H 1 3CDi|iiti3 5.2 5 Min<fc:;S:0, S:7;t V^^i^—Y 
1 ScDr^TPiSfll 7. 6 2 MiniiT'^^o b7^7;>^*-::> T. 4^(3. 
^^<*:*^V^tiig^VXi:7^(D&>'^j- h^-T:^- K 1 3 

K 1 3 (D^Ttti^^ffij^i^ 1 1 CDX U h 1 2 cD4g 

:t h ^- K 1 3 ^CD^tB{I^C7)5^«?HgCDf^± 

[0 0 3 6] i^. ±fBIISScDJ^^{C:fet.iT(i, (1/2) 
PCDtsSr^f '5>^:i- h^-r^f— K 13$:(3/4)PC0fc: 

c7)T(i>^(.n ^tl. n^IECO^Sc^iUT, (3/4)nP 

(r>\±vJ'Xwmr^n\m\:^n%.tm^ri^(ox^^. 
[0 0 3 7] ^4 ti, m(Dnm<DmmAzm^y:thy^ 
:t- H 2 1 (DS£^mm'S:^'r. m i tc^stt-s 4 :t 

h:$^-f :t- H 1 3a- 1 3dlc43V^T, ±IB:7^Ky-r^ 
- K 1 3d(cRJi^LT(l/4) PCDF0mT5'DBcD>':^ h 

I SeiiTsO y h 1 26t(D^mmmit. I'D 
B<Dyythy<yir-\^l 3a<i:XU'y hi 2at<30^a:S§l 
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^Lfc:?^ K2 la-2 Idt. Z,n\zm< 4 

X. ^-^(Dy^ h^'f:t-K2 la, 2 le ; 2 lb. 2 
lf;21c. 21g;21d. 21 h\t. X ' J h 1 2 \Zti 

[0 0 3 8] -^CT. ^mm(DmWAz:^i,^X\t. ±fB- 
h^^<:t-H2 la, 2 1 t(Oiht3^—'D\Zt&i^ 
— «cD:7:t hy-f :t-H2 lb, 2 lfc^ffi:^*-o 10 
tCg^j^U. — MO:7;i- h:$^-r:^-H2 Ic. 2 IgOffi:/? 

-?^00:7;^- hr^-f 2 Id. 2 Ih 

T. SlJC:fett^#:7>t hi$^>r:t-H2 1 a. 2 1 b. 2 1 
c. 2 l6<Dmil^2miZ'r^^t:fy^X^. MtB(t^<OS/ 
N it CD M ^i: -5 ± ^ la ^ C <h r # O T * ^ o 

[0 0 3 9] 0 5{i. w^(Dnm(Dmm\z%^y7th^^ 

HI lc^-r7t«S;x>z3-i$^coi^^(h|wi^{:i. 4C) 

<^):7:^ Ky'i':t-H2 53-2 5d^^Sl^(S^i±-r)CD 20 

2 SaCO^ffltfa^OD^'^ hy^:t- K 2 5dOD^ffiiJch{C 
-So ^UT. 3^a-:77r hy-f :^-H2 6a. 2 6b*S 

ymtim^mmzmtm^i^tsi^^^^ oizi^xi^^. 

[0 0 4 0] ±t^y^-y^ hy-r:^-K2 6a. 2 6b 

it. ^y^hy-r:t'-\^2S(Dmnmmzii:iLxy'iX 
tu^mnmm^mm.mi<zm^^^(Dx^$>^o c^-r^ 30 

m :^ ft-^ CD S /N it CD{ST ^jqifflT # -5 CD T ^ -5 o 

[0 0 4 1] msitt. ms^z^-rnmcommiz^^f^^ 
m^it-T) ^zmm^ntzy. u h (gi^-^T) (Dm^wiy 

5'Ptc?:*bT(i/2) PcDti<&W-r^4*^(D:7:^- 
:t-K3 la-S ld^(3/4) P(D}:iy^ {mm,M2 7 0 

{ct^ (1/4) pcomm^m^xi^^^o 

[0 0 4 2] ^LT. —i^(Dy:t F3 1 aCD 40 

^mti&^<Dy^hy^:t-}^3i6(D9ym^\z\t. y 

Sy-f :t-K3 2a. 3 2b^gegbTl.i'So $ 
etc. y^-y:thy^:t-\^3 2a,y^hy^^-\^ 

3 13-3 ld*5ckC/^^-7:t N^^-f :t-K3 2bcDgB 

mcDmrnucDn-m^zfit. yB.'-y^hy^^-\^3 2c, 

3 2d^gBSLT^>^o ^LT. 4Z>(Dy h y^ ^- 
K3 la-3 ldS:*M«tcB05^^-^:t h^-f pf-K 

3 2 3-3 26^my\znm,mzt^m'r^tmzm^'r^ 

^itiz^-ox. ^y^hy-f:i—\^3 it\tmm,mzm 
m^tlx:3l>^'-:$ra^tim^mmzmm^vu\^^J:o so 
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[0 0 4 3] $e>JC> :^^mmiZi^\^^XItt. ±IB4O<0 
:7:t h5^-<:^--K3 la-3 IdcDPeltCfc, BS(l/4) P 
(D^^m-r^y^-yzi- hy-r^-H3 3a— 3 3cS:gB 
SbT, «inm9i£{rJ:-5#7;4- h^-l'::j-~K3 l;!)^e>(D 
aa ;^ fi^ tc?ii-r ^ ^ ^ 6 gM-r ^ ck ^ {CL T 

[0 0 4 4] j^. ±tSS*JS<DJ^§g{c43tt^7tm^X> 

:n-yift. m?i\imytm^x0Si^ iz)<DytM^m{.x\^^ 

So L;^7!>^oT. EllOJ©-&{c«. m7\z^^J:o{z. 
4^(7)^^;^- K^-f 1 3a-l 3dS:. ±$^1-00)^6 

m.<D^$&o\zjci}^xMmzmmr^z:h\z^^x. ±15 
ytM(Dmm^m^^i^zi^Lx/^'^>7.s,<^ih^^mj& 

[0 0 4 5] ^fc, 0 8tl> mi\Z^'rytm^:x^>::i- 

y(D^aim<Dmmm^fj^'to ^mt^ 1 1 

¥^(*^7t^'yy4 l;J>^itA$nfc587t3ST4 2 

1^. !^3tS-^4 2<hS5t^^4 4<?:fi'fr-X4 5rttCiR 
Ift^tlTl^So ^LT. ^«#:5!3te^^yy4 1^¥«#: 

S3t5^^y:/4 3 <h^M^<7tl4±tC43ttS!^7t^^4 2<D 

wiiziit. m^m=f'4 2 (omm^^w-mt't^rz.^<Dzi u 
:^—^^>yu>X4^^mm\^x\^^^o z.o^^z.h 

\Z^r:>X. %7tm^4 2 i:§^^^4 4 <hcDFfltC43frt-5 

^mwi i<o^mm.m\z^^^%m^(Dm^M^m<r>^ 

W]^'>t^<'t^Z.tm'(:^^(DX$>^o 
[0 0 4 6] 

[^B.gco>ci^] \^j.AL^y)m^f)^u^o\z. z:<Dmn(D^ 

a^x>=i-^t^. ^!(j^*tC?*UT^7t^g5cDS^^ffl!l(C 

^^P<hLfc^^tC. (1/2) P0Ot|l^:^f S4::?C7)'7 
^ f.^^::^-!^^^ n^iE<DgigC<hLT(3/4) nP(0 

tC. ^ik\.tzyythy^':t'-\^m\Z\t{\/4)Y>^J,±.(D 

mmt^x^^. i^tz.t^'ox. i^(Dy:thy^^-v<n 

§3fe«i7&t±sEx u V vo^m\zm'^\.ti^mx. m^y^ 

hy-(^-\^f^\z+^t^f^m^m^x^^. 

[0 0 4 7] -rut)-^. z,(D%m(D^m\z^t\\i. i^a 

y^ hy-f^-^^iz^^J&imm^(Ds/Nit^\^±x^ 

^(DX$>^o 

[0 0 4 8] ^r:i. z(D^Bn<D^m^x^>z}-y\t. ± 
$i4'o(oy^ hy-c^-\^^nmm\zm~(Dm^^^tf 
^i-ftEnTn«, ±.t^4'D(Dyithy^:i--\^(o^m^\k 

[0 0 4 9] ^tz. ^CD^H^CD7tm5SX>=l-^ti, ± 
Vi'^^^m^±ti4^<Dy hy^^-}^xu^y:t h 
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[0 0 5 0] c:ro^§q©^mi^x>3-5^«. ± 

S:6«bT±g5«iai(I#<0S/NJtS:M»'|n]±T€rS. 10 

[0 0 5 1] c©^?g(7)3tmi5:x>zi-3'*«. ± 
[0 0 5 2] sfc. rro^?«ro5tm^x>a-^«. ± 

12^7* h^''f:t-h*ro^HS±E^^5-7* hy-f:^ 
-FTIXH*?>«. ±fH«ltiJlt^«)S/Nlt©Si/i-5l6jJi 

[0 0 5 3] Sfc. cco^?g«>tmiCx>n-^(i. ± 20 
[0 0 5 4] Ca)%mo)^m.^X>:3-i$^lit, ± 

coai:'3{s-^»o*. 1 8 omiiL^A^-rtix^^^2^<Dmti 

[0 0 5 5] c:OTS!l«03t«iCx>a-^'«. ± 

[0 0 5 6] ^/t. CCD^H^©^S^X>rJ-3^«. ± 
ie^3t#SS:. JlTty-f Ft. COSlTt^'-f F 
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±fi^mi^(n&m^m\zj;:^^^m^<o^mmik 

[0iS<9ffi^;^l»ii^] 

[01] c:©^B^(05t^j!Cx>n-ytc*5tt-57* h 
[0 2] 01 ^c^3^t■5^ib^i|sc5^fi[^c±oT&7* F 

^-f F*^€>tiJ;^;Sn«3t«Sg®iSJgS:^-r0T?a& 

•5. 

[0 3] m2iz^r^mmzm':i<tt^mit^^<Dait) 

[04] 01 t«S^j:S7* Fy'f:t-F©K?'m^ 
S:^-r0T-$)-5. 

[0 5] 01*5<fcat04tHS;^2.7* F^'-f^i— F 
43j;at5'5-7* F^^-f^t-FWSJimffiSrS^-rSTft 
■5. 

[061 01.04*5j;OCgi5i:«S;rj:;57* F^-f 
:^-F:teJ; 0^^5-7* Fy-f=j— FODiBJiJ^ffi^S^f 

0T-*«>. 

[07] 01lC43tt-57* Fy-Y^t— F(0^ili«7tWl 
JC5k*-r -SSBB^^S^-r 0Tfe S . 

[0 8] 0ltc^-rJttSSx>:3— ^'coSltBRcDIt^S 
0T$)'5.. 

[09] se5fe©JteSiCx>3— 5^tc:i3tJ?>7* F^'-f 
:t-Ft8Hfi«:©XU';/ F i:OC[SIII«<&^-r0T* 

[??^roui?g] 

ll.-^«,flE. 12--XUyF, 13.21,25.3 

l-7*Fy'r:t-F, 15-jtifl§. 2 6,3 2.3 3 
■■■y^-y^ Fy'f:t-F, 4 l-#^1*Sl^^-y7'. 

4 2 -%iftm^. 4 3 
T', 4 4 - §Jt3g^, 4 6 - oU>^-5^-f 
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